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Abstract ^OSP^f 

Tbs Butler iron Meteorite has been found to have, with respect to 
the iron Meteorites, an unusually high Co content (1.4 wt%), unusually 
high fle contents in the kanaeite and the taenite phases, and an unusually 
low cooling rate (0.5°G/10* years). It is suggested that Butler 
formed in a different environment from that of the rest of the iron 
Meteorites. 
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Aa •town by Mum (1), tha Bvtlir iron mteorlta tea aa manually 
high Qm content , 1H6 ppn* Ihia high Oe content aa mil aa the high 
Qe/Mi ratio ashes Batlar an exception to tw geochmical generalisations 
regarding iron mteerltea (1). This exception inplies that Batlar nay 
ha an aa aal in, otinr ways. lha purpose of thia no to ia to report tha 
n a aa a r a u a a ta of aajor eleaant diatribationa and of tha cooling rata 
of thia ueteorite , farther atoning ita aaaaaal characteristics . 

tha at me tare of tha Batlar mteorlta, which haa Id wt% Ml (1) , 
la tranaitlenal batman a fine oetahadrita and an ataxlte. A photo- 
■lcrograph of tha mtaorlta la atom in Figaro l. tha large hamalta 
plataa mha ap tha mll-defined Widnenatatten pattern typical of tha 
ectahedrltea. tha interior acaaa batman tha kanacite plataa of tha 
mjor pattern are raglona of transformed taanita (plaaaita) which 
oontain a nlcro-tfldmnatatten pattern aomtima found in tha a taxi tea. 
thia aloro-pattem formd lata in tha mtaorlta* a cooling hiatory. 

Analyala of tha natal lie ptoaaa of tha mtaorita with the electron 
nieroprebe atoned that only Pt, Mi* Co and 0e are present in encase 
of .IS wtV the Pa and Ml concentration gradients were typical of 
thorn fomd in iron Meteorites, lha Ml content varied fron 16 to 
AS wt% in taanita and fron 6 to 6.5 nth in kmaclta except near tha 
Irtmelts-taenlte boundaries where it was less than 6 wt%. Tha Co 
content me, however, anaaaal. According to Krinov (2), tha average 
Co content in fins octahadrites is .61 wt%. The total variation in Co 
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As shown by Humm (1), the Butler iron Meteorite hu «a unusually 
high 0* content , 19M ppn. This high Oa content as wall aa the high 
Oe/Vi ratio Makes Butlar an exception to two gaochaaical general lest ions 
regarding iron Meteorites (1). This axeaption isrplies that Butler nay 
be unusual in, other ways. The purpose of this note ia to report the 
■easureaents of uejor eleuent distributions and of the cooling rate 
of this Meteorite, further showing its unusual characteristics. 

The structure of the Butlar awteorita, which has It wtX Hi (1) , 
is transitional batwaan a fina octahadrita and an ataxita. A photo- 
Micrograph of the uetaorita ia shown in Figure 1. The large haaacita 
plates wake up the wall-defined Viduanstatten pattern typical of the 
octahadrites. The interior areas between the kaaacite plates of the 
Major pattern are regions of transformed taenite (pleasite) which 
contain a Micro-VidManstatten pattern soaetiMsa found in the ataxitea. 
This Micro-pattern fonaed late in the Meteorite*# cooling history. 

Analysis of the Metallic phases of the Meteorite with the electron 
Mieroprobe showed that only Vs, Mi, Co and Ce are present in excess 
of .IS wt%. The Fe and Vi concentration gradients were typical of 
those found in iron iMtcorites. The VI content varied frou 16 to 
AS wtX in taenite and frou 6 to 6.5 wtX in kamacite except near the 
kaaacite -taenite boundaries where it was less than 6 wtX. The Co 
content was, however , unusual. According to Krinov (2), the average 
Co content in fine octahadrites is .61 wtX. The total variation in Co 
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for all classes of iron Meteorites according to Lowering (3) ia froa 
.38 to .75 wtS. Batler contains 1.7 wt% Go in kaaacite, .8 wt% Go 
in taenite, and 1 .45 vt% Go in plaaaite. The average Go content, 

1.4 db .1 wt%, is alaost twice as aoch as that found in any other 
iron aeteorite to date. 

The distribution of Ob in the aeteoritic phases was Measured with 
the electron aicroprobe asing a procednre described by Goldstein and 
Wood (4). Qe concentrates only in fcsnacite and taenite. The kaaacite 
bands which nake ep the typical WldWanatattan pattern of the anteorite 
contain 1700 + SO ppa Ge. The kaescite areas in plesslte , less than 
SO nicrons in width, contain 1550 * SO ppa. Typical Ge and Si concentration 
gradients in kaaacite and taenite are shown in Pigsre 2. The Ge follows 
the ML, and the naif wan Ge content in taenite is over hCCC ppa (.4 w$S>. 

The distribution of Ge with respect to Si sad kaaacite band sise is 
typical of that found for Meteorites with overall Ge greater than 
20 ppa (5). However, the absolute Ge contents of the Metallic phases 
is nock greater that in any other iron Meteorite. 

The cooling rate for the teape raters range ia which the Sf inane tat ten 
pattern developed (700-300°C) was also date mined. This was accoaplished 
by cohering the Measured concentration gradients in several k nsec its - 
taenite areas with gradients calculated by a theoretical growth analysis 
for the Widaenatatten pattern (d). The calculated gradients vary with 
the cooling rate eesuaed, The cooling rate ia date rained when 
is obtained ba t asa n the aeaaared and cel ml a ted gradients. 


e fit 
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The cooling rate determined for Sutler la 0.3°/10* years with an 
estimated precision of * 30%. This cooling rata is lower by a factor 
of 2 than any cooling rate determined for iron meteorites in the stady 
of 27 iron and stony iron meteorites by Oold stein and Short (6) . Tims 
the cooling history for Hitler appears to be unique. 

Hitler is indeed an mm seal meteorite. It not only contains more 
Ge and Go than any other Iron meteorite, bet also cooled more slowly 
than any other iron meteorite measured to date. It is probable that 
Butler formed in a different envi ron m en t from that of the rest of the 
iron meteorites (7). 
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Pifcora 1. 
figara 2. 


Illoatratioaa 

Ffcotonicrofrapli of tka Batlar iron aataorita. 
Dtatribatioa of 11 aa npnamttd bjr (•) and Q» as 
rapraaaatad by (^) la tka Batlcr iron nataorlta. 
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